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We, Courtaulds Limited, a British Com- 
pany, of 18, Hanover Square, London, W.I., 
England, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

This invention relates to the centrifugal 
casting of cylindrical shells of polymeric 
material and particularly to the casting of such 
shells having a raised or indented design on 
their outer peripheral surfaces. The casting 
of such shells for use when mounted on 
shafts, as printing rollers, particularly for 
the gravure process, is described in our British 
Patent Specification No. 1,045,674. 

One problem arising in the centrifugal cast- 
ing process is the removal of the cast shell 
from the casting cylinder without damage to 
the outer surface of the shell. The methods 
used so far to overcome this problem have 
not been satisfactory for one reason or an- 
other. Thus the use of a casting cylinder which 
can be dismantled leads to casting inaccuracies. 
Again, the use in the casting cylinder of 
a rigid liner which can be removed with the 
shell and expanded by heat before separating 
it from the cast shell and the liner can lead 
to abrasion of the outer surface of the shell. 
30 This is particularly likely to happen when a 
raised or indented pattern is cast into the 
outer surface of the shell. 

According to this invention, a process for 
centrifugally casting a cylindrical shell of a 
35 polymeric material comprises injecting into 
a casting cylinder a first charge of a liquid 
material capable of being formed into a solid 
polymer, forming the solid polymer in contact 
with the inner surface of the casting cylinder 
40 whilst the casting cylinder is rotated to form 
a cylindrical liner, injecting a second charge 
of a liquid material capable of being formed 

[Price 5s. 0d.] 
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into a solid polymer into the casting cylinder 
and forming the solid polymer while the cast- 
ing cylinder is rotated to form a cylindrical 
shell of polymeric material within the liner, 
removing the shell and the liner together from 
the casting cylinder and peeling the liner from 
the shell. 

The advantage of the process of the inven- 
tion arises from the fact that the liner is 
peeled from the shell rather than slid off it, 
and so the shell is not subject to any abrasive 
action which could cause imperfections in its 
outer surface. The obtaining of a perfect outer 
surface on the shell is particularly important 
if the shell is to be used as a printing roller. 

If necessary, a release layer can be applied 
to the liner before the shell is cast so that 
the two do not adhere. For example the ap- 
plication of a release layer becomes necessary 
when the liner is cast for convenience from 
the same epoxy or polyester resin precursor as 
the shell. The desirable thickness of the liner 
is governed by several factors. Thus, the liner 
should be Kifnciently strong to withstand re- 
moval from the casting cylinder without dis- 
integrating, while being thin enough to be 
peelable from the cast shell. Also, from an 
economic point of view, the less material 
used to form the liner, the cheaper is the 
process. It is helpful if the liner material can 
softened to aid the peeling operation, for ex- 
ample polyester and epoxy resins may be 
plasticised by mild heating, say from the 
application of warm water. 

When a shell bearing a raised or indented 
design on its outer peripheral surface is to be 
cast then the relief pattern which is to pro- 
duce that design is formed on the inner surface 
of the liner before the shell is cast. The 
relief pattern may be a photographically-pro- 
duced gelatin pattern as described in our 
Bntish Patent Specification No. 1,045,674. As 
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the formation of the gelaun relief pattern .on 
the liner is most conveniently done outside 
the casting cylinder, it becomes .necessary to 
remove the liner from the casting cyhnder. 
However, a liner which is sufficiently jhin to 
be 3 peeled from the shell according to 
the processof the invention is not sufficiently 
robust to withstand the operanons used for 
forming the gelatin relief 



into the casting cylinder while it «s rotated 
rapidly about its axis to produce a cyhndncal 
shell of solid polymer beanng a relief pattern 
on ts outer Surface. The sheU may be cast 
by using a single charge or several successive 
charges of th* liquid material. Epoxy resins 
hav? been used to make very satisfactory 
shells for printing. ,. 

When the shell has been cast, the two liners 
and the shell are removed from the casting 
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is Dreferred tnat a tnuii«"»""-j — , — > . 
liner is cemrifugally cast witlun the oisong 
cvlmder before the peelable liner is cast The 
two TUners can be removed from the casting 
cylinder together and the thicker hner acts as 
a support while the gelatin relief panern is 
formSVn the peelable liner. If necessary, for 
example when the wo liners are, for con- 
venience, cast in the same material, such as 
aTeSy^in, a release layer should be 
TppZrtZ the thicker liner before the peelable 
liner is cast so that the two liners can be sepa- 
rated at a later stage. 

A eelatin relief panern may be formed on 
the inner surface of the peelable hner accord- 
ing to the following procedure: A sheet . ot 
sofcalled carbon tissue, consisting in a stout 
paper support sheet coated with an imer- 
Kte Syer of a black pigmented gelatin 
preparation and an outer layer of a transparent 
gelatin preparation is sensitised by immersing 
fx in an^queous solution of bichromate and 
dried. Such carbon tissues are well known in 
the printing industry. The sensimed tissue is 
Sen'phSraphically exposed simultaneously 
through apparency of the design and a 
crSne screen, before being squeegeed, gela- 
tin side down, onto the 'nner^ace of the 
peelable liner by a rotating rubber-faced roller 
Positioned within andvvith its axis > p«Ud :to 
Se composite liners. The rubber-faced roller 
^opposed by a similar idling roUer pressing 
agairTX outer surface of the thicker hner. 

The squeegee process is well known in the 
printing and photographic industnes and I in 
Senacomprises the pressing of a tfonfibn 
or sheet into intimate contact with a wetted 
smooth surface by means of a sweeping [tenon, 
for example by means of a roUer, so that the 
liquid is swept from between the two contact- 
ing surfaces along with any air which could 
otherwise become trapped. After the nssue has 
been squeegeed on, the tissue « : »^ed in 
warm water Erst to remove the backing paper 
and then to develop the rehef pattern and then 
the relief pattern is treated successively with 
alcohol/water mixture of increasing alcohol 
concennation and finally with alcohol alone be- 
fore the liners are set aside to allow the 
eelatin to harden. . 

A release finish preferably is applied to the 
gelatin relief panern before the two hners, 
still together, are reinserted into the casting 
cylinder. A liquid material capable of bong 
formed into a solid polymer is then injected 
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them out axially with a ram provided with 
arTend piece which is a sliding fit inside the 
lasting cyhnder. The peelable finer and the 
castlheU are then together pushed out axially 
from the thicker liner, for example by using 
a ram with an end piece which is a .sliding 
fit inside the thicker liner and opposing its 
pressure by a ring through which tte peehbte 
liner will pass but which retains the thicker 
liner. The peelable liner may then be peeled 
off the shell directly or may be left on as a 
protective sheath until the shell has been 
converted into the final roller porduct for ex- 
ample by fitting end pieces to it and thereby 
mounting it on a shaft. The peelable hner 
Say b7 left in place to afford continued 
protection until such time as the roller is re- 
quired for mounting on a printing machine. 
The peelable liner may be made of a poly- 
meric material which is transparent at least 
at the thinness of the finer so that the rehef 
image borne by the shell may be visually 
examined, for example for panern flaws, with- 
out removing the liner. The thicker hner may 
be used repeatedly for casnng a succession of 

'^"the operation of pushing out the shell 
and the peelable liner together from the 
thicker liner, for example by the use of a ram, 
there is a possibility that slip will occur be- 
tween the shell and the peelable liner rather 
than between the liners as described, ims 
possibility can be avoided by inserting a nar- 
row strip; say of rubber, and thicker than the 
liable liner to be cast, drcumferentiaUy 
Ground the inner surface of the thicker hner 
at one end, prior to casting the peelable hner. 
After the peelable liner has been cast, the 
strip is removed and the result is that a cor- 
responding strip of the inner surface of the 
thicker liner is left uncovered by the peelable 
liner Thus when a shell is cast within the 
liners, it will have at one end a hp of the 
same thickness as the peelable hner Now, if 
the shell is pushed at the lipped end against 
resistance from the thicker liner, the slip 
must occur between the two hners. 

The invention is illustrated by the follow- 
ing Example. 

Example 

In a centrifugal casting process for making 
a cylindrical shell for use as a printing roller 
the centrifugal casting equipment comprised 
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a metal casting cylinder 10 inches (25.4 cms.) 
long and 4.75 inches (12.065 cms.) internal 
diameter. The cylinder had flanges at each 
end by means of which it could be bolted to 
end plates. One end plate was supported on a 
shaft passing through a bearing and the shaft 
was rotatable by an electric motor. The other 
end plate was similarly supported except that 
the shaft was hollow so that the material to 
be cast could be charged to the casting cylin- 
der therethrough. 

In operation, the casting cylinder and the 
end plates were very lightly greased with a 
silicone release agent and then the apparatus 
was assembled. A liquid resin charge con- 
sisting of: 



"Shell Epikote" 828 
"Shell Epikure" RTH 
"Shell Epikure" RTA 



500 g. 
250 g. 
25 g. 



was introduced into the casting cylinder 
through the hollow shaft and then the casting 
cylinder was rotated about its longitudinal 
axis at 400 r.pjn. The words "Shell", "Epi- 
kure" and "Epikote" are all Trade Marks. 

After 18 hours the resin had solidified to 
form a liner which was 0.25 inch (0.635 cm.) 
thick (the thicker liner previously referred to). 
The apparatus was then stopped and dis- 
mantled, and the solid resin liner was pushed 
out using a ram. The liner was then freed 
from traces of grease and subjected to the 
application of a release finish before being 
reinserted into the casting cylinder. The pro- 
cedure for applying the release finish com- 
prised immersing die liner in a solution of 
1.5% weight polystyrene and 0.75% weight 
tricresyl phosphate in n-amyl acetate and then 
s tandin g the finer on end to allow excess solu- 
tion to drain off and the solvent to evaporate. 

After the liner was replaced in the casting 
cylinder, a strip of rubber of rectangular cross 
section, ± inch (1.3 cms.) by 1/8 inch (0.32 
cm.) and about 131 inches (35 cms.) long 
was placed rircumferentially around die inner 
surface of the liner at one end. A further 
liner (the peelable liner referred to previously) 
was then cast according to the same procedure 
using the following formulation. 



"Shell Epikote" 828 
"Shell Epikure" RTH 
"Shell Epikure" RTA 



50 g. 
25 g. 
5g. 



The peelable liner was about 0.025 inch 
(0.635 cm) thick. 

The two resin liners were then removed to- 
gether as a single unit from the casting cylin- 
der and the rubber strip was removed. 

A chromated gelatin relief image, consist- 
ing of a multiplicity of gelatin nodules about 
0.004 inch (0.0102 cm.) square in section and 
about 0.0017 inch (0.00432 cm.) deep, was 
formed on the inner surface of the peelable 



liner by the process referred to previously. 
The two liners and the relief image, all to- 
gether as a single unit, were then given a re- 
lease finish as described above before being 
reinserted into the casting cylinder. A cylin- 
drical shell of resin was then cast within the 
casting cylinder according to the procedure 
already described using two resin charges in 
succession having the following formulations: 

First charge: 

"Shell Epikote" 828 300 g. 

"Shell Epikure" RTH 150 g. 

"Shell Epikure" RTA 15 g. 

Second charge: 
"Shell Epikote" 828 
"Shell Epikure" RTH 
"Shell Epikure" RTA 
Silica powder 300 mesh 

When the casting process was complete, the 
two liners and the shell were pushed out of 
the casting cylinder as one unit using a ram. 
The shell and the peelable liner were then 
pushed out of the thicker liner, again using a 
ram, with the shell and the peelable liner be- 
ing pushed from the lipped end of the shell 
(the formation of this Hp is described pre- 
viously). The thicker liner was then available 
for use in a further casting process. 

The shell covered by the peelable liner was 
then mounted on a shaft to form a printing 
roller. Before use as such, the peelable liner 
was plasticised with warm water and then 
peeled off the shell taking with it the gelatin 
relief image. The surface of the roller was 
generally glass-smooth, was free from scratches 
and abrasions and bore an indented design for 
holding printing ink in a gravure printing 



200 g. 
100 g. 
15 g. 
200 g. 
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WHAT WE CLAIM IS:— 100 

1. A process for centrifu gaily casting a 
cylindrical shell of a polymeric material com- 
prising injecting into a casting cylinder a first 
charge of a liquid material capable of being 
formed into a solid polymer, forming the 105 
solid polymer in contact with the inner surface 

of the casting cylinder whilst the casting 
cylinder is rotated to form a cylindrical liner, 
injecting a second charge of a liquid material 
capable of being formed into a solid polymer 110 
into the casting cylinder and forming the 
solid polymer while the casting is rotated to 
form a cylindrical shell of polymeric material 
within the liner, removing the shell and the 
liner together from the casting cylinder and 115 
peeling the liner from the shell. 

2. A process as claimed in claim 1 in which 
a cylindrical shell having a raised or indented 
design on its outer peripheral surface is made 

by forming a relief pattern in the form of the 120 
inverse of that design on the inner surface 
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of the liner prior to casting the cylindrical 
shell. . . 

3. A process as claimed in claim 2 in which 
the relief pattern is a photographically-pro- 
duced gelatin pattern. 

4. A process as claimed in claim 2 or 3 in 
which prior to the casting of the peelable 
liner in the casting cylinder, a thicker liner 
is cast therein, the two liners being removed 
together from the casting cylinder, the thicker 
one as a support for the peelable one, for 
the purpose of forming the relief pattern on 
the inner surface of the peelable liner, and 
then being reinserted into the casting cylinder 
for the casting of the cylindrical shell. 

5. A process as claimed in claim 4 in which 
the thicker liner, the peelable liner and the 
cylindrical shell are removed from the casting 
cylinder together and then the peelable liner 
and the cylindrical shell are slid out of the 
thicker liner together before the peelable liner 
is peeled off the cylindrical shell. 

6. A process as claimed in any of claims 
1 to 5 in which the cylindrical shell is 
mounted on a shaft to constitute a printing 
roller. . , . _ _ . , 

7. A process as claimed in claim 6 in which 
the cylindrical shell is mounted on the shaft 
prior to the peeling off of the peelable liner. 

8. A process as claimed in any preceding 
claim in which the peelable liner is formed 
of a polymeric material which is transparent 
at least at the thickness of the peelable liner. 

9. A process as claimed in any preceding 



claim in which the peelable liner is formed of 
a polymeric material which is softenable so 
as to facilitate peeling of the liner from the 
cylindrical shell. , 

10. A process as claimed in any preceding 
claims in which the cylindrical shell and/or 
the peelabe liner are formed of an epoxy or 
a polyester resin. 

11. A process as claimed in any preceding 
claim in which a release finish is applied to 
the inner surface of the casting cylinder and/ 
or the peelable liner. m . 

12 A process as claimed in claim 4 or ) 
or any of claims 6 to 11 when appendant to 
claim 4 in which the thicker liner is formed 
of an epoxy or a polyester resin. 

13 A process as claimed in claim 2 in 
which a release finish is applied to the relief 

^lTa process as claimed in claim 4 in which 
a release finish is applied to the inner surface 
of the thicker liner. 

15 A process for centrifugally casting a 
cylindrical shell of a polymeric material sub- 
stantially as hereinbefore described in the 
Example. 

J. Y. & G. W. JOHNSON, 
Furnival House, 
14_18, High Holborn, 

London, W.C1. 
Chartered Patent Agents, 
Agents for the Applicants. 
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